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FLUID FLOW INSULATION SYSTEM 

TECHNICAL FIELD 

The present invention relates generally to heat insula 
tion systems for buildings and other objects, and, more 
particularly, to such a system for use in an attic of a 
building to reduce the temperature gradient between 
the attic and an underlying room, thereby reducing the 
amount of heat exchange therebetween. 

BACKGROUND 

Dwelling houses and other structures made for 
human occupancy usually include a sloped roof struc 
ture with an attic space between the roof structure and 
the dwelling rooms therebelow. The dwelling rooms 
usually are heated and cooled to maintain a desired 
temperature range of between approximately 68° F. and 
74° F. which is comfortable to the occupants, but the 
temperature of the attic space varies Widely, from very 
low temperatures in the winter months to very high 
temperatures during the summer months. Thus, the 
temperature gradient from the dwelling rooms, across 
the ceiling to the attic frequently is high. Also, a similar 
temperature gradient usually is present from the inside 
wall surfaces to the outside wall surfaces of the dwell 
ing. The rate at which heat will flow through the ceiling 
and walls into or out of a room is dependent upon at 
least two factors: the difference between the tempera 
ture inside the room and the temperature outside the 
room, and the efficiency with which the ceiling, roof, 
walls and ?ooring of the building between the high and 
low temperatures conduct heat. In order to reduce the 
rate of heat ?ow into or out of the room, it is typically 
the practice to provide insulating materials in the walls 
and ceiling of such buildings. Such insulating materials 
include mineral wool, urethane foams and the like 
which are well known in the art. 
The ceiling of a room is a particularly important area 

for insulation because the majority of the heat transfer 
takes place through the ceiling. This is true because 
during summer, attic temperature may reach as high as 
150° F, even though outside temperatures are approxi 
mately 90° F., due to radiation heating, while the tem 
perature of the rooms below the ceiling are maintained 
close to 70° E, sometimes resulting in a temperature 
gradient across the ceiling of more than 70° F. Further 
more, during winter seasons room temperature of 80° F. 
adjacent the ceiling is often required to provide an over 
all temperature of 72° F. in the room below, while the 
temperature in the attic may be below freezing, result 
ing in a temperature gradient across the ceiling of about 
50° F. 
Although providing conventional insulating materi 

als in the walls and on the attic ?oor of a building is 
effective at reducing heat transfer through the walls and 
ceiling, the insulation materials are expensive, are bulky 
to handle and to install, and in some instances are not 
very effective. 

BRIEF DESCRIPTION OF THE INVENTION 
Generally, the present invention relates to an air insu 

lation system for use as a heat transfer barrier between, 
for example, an attic of a building and the dwelling 
rooms therebelow, to reduce the transfer of heat across‘ 
the ceiling. More particularly, the present invention 
comprises a heat insulation system wherein hot and cold 
areas are insulated from each other with static insulation 
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and a layer of fluid at an intermediate temperature is 
moved internally through the static insulation to change 
the temperature gradient across the static insulation and 
reduce the transfer of heat to or from the preferred 
temperature surface. Optionally, the layer of ?uid is 
moved through the static insulation at a position close 
to the undesirable temperature surface of the static insu 
lation so as to increase the temperature gradient be 
tween the stream of ?uid and the undesirable tempera 
ture surface and reduce the temperature gradient be 
tween the stream of ?uid and the desirable temperature 
surface. In the disclosed embodiment the layer of ?uid 
comprises an air barrier formed by at least one air pas 
sage sized and shaped to extend over substantially the 
entire surface to be insulated. Atmospheric air from 
outside the building can be circulated through the air 
passage. Additionally, outside air can be circulated 
through a warm heat exchanger during the winter 
months so that the outside air can be heated by waste 
combustion gases from a furnace, a ?replace or the like. 
The heated air can then be circulated through the air 
passage of the air insulation system. In the disclosed 
embodiment the air barrier comprises a plurality of 
adjacent, substantially parallel rectilinear boxes with 
laminated corrugated side walls which are collapsible 
for shipment and storage and during placement in the 
attic, but which are opened when placed in the attic. 
The interior of the boxes forms a dead air space lined 

with re?ective sheet material such as aluminum foil and 
at least one of the horizontal corrugated side walls of 
each box forms a passage for a plane of moving air. 
Static insulation, such as loose or batt insulation, is 
placed beneath and over the boxes. A blower is con 
nected to a header which is connected to the open end 
of a corrugated side wall of each box to move a plane of 
air through the channels formed by the corrugations of 
the side wall. Thus, the upper and lower layers of static 
insulation have a dead air space, a re?ective surface and 
a moving plane of air disposed between them. 

Accordingly, it is an object of the present invention 
to provide an improved heat insulation system for a 
dwelling and the like. 
Another object of the present invention is to provide 

a heat insulation system for a dwelling which reduces 
heat ?ow through the ceiling of the dwelling and which 
utilizes waste heat from the dwelling to reduce the 
temperature gradient across the ceiling. 
A further object of the present invention is to provide 

an insulation system for a dwelling which utilizes out 
side air and air moderately heated by waste heat from 
the heating system or other heat sources of the dwelling 
to reduce the heat transfer across a ceiling or wall of the 
dwelling. 
Another object of this invention is to provide an 

improved heat insulation system for placement between 
relatively hot and cold surfaces wherein a plane of 
moving ?uid passes between adjacent layers of static 
insulation to reduce the temperature gradient adjacent 
the desired temperature surface. 

Yet. another object of the present invention is to pro~ 
vide an air insulation system which is constructed of 
relatively inexpensive, plentiful materials which can be 
folded or collapsed to a reduced size for shipment and 
expanded for assembly at an installation site. 
These and other objects, features and advantages of 

the present invention will become apparent from a re 
view of the following detailed description of the dis 
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closed embodiment and the appended drawing and 
claims. 

BRIEF DESCRIPTION OF THE DRAWING ' 

FIG. 1 is a schematic cross-sectional view of a'dis 
closed embodiment of the fluid flow insulation system 
installed in the attic of a prior art dwelling such as a 
residential home. . 

FIG. 2 is a top cross-sectional view taken along the 
line 2-—-2 of the attic and air insulation system shown in 
FIG. 1. 
FIG. 3 is a partial exploded perspective cross-sec 

tional view of one of the boxes and its surrounding 
elements shown in FIG. 1. 
FIG. 4 is a side cross-sectional view of a box, its 

header and the surrounding static insulation. 
FIG. 5 is a partial perspective view of the boxes and 

the header. 4 

FIG. 6 is a detail cross section of a box of FIG. 3. 
FIGS. 7 and 8 are temperature gradient diagrams of a 

structure using a form of the ?uid ?ow insulation sys 
tem as disclosed herein. 

DETAILED DESCRIPTION OF THE 
DISCLOSED EMBODIMENTS 

Referring now to the drawing in which like numbers 
indicate like elements throughout the several views, an 
embodiment of the fluid flow insulation system is dis 
posed in the attic 16 of a typical building 22, such as a 
residential home. The joists 12 of the building structure 
extend transversely between the two opposed walls 10 
and de?ne a substantially horizontal support surface in 
the floor of the attic 16 and a surface against which the 
ceiling 17 of the room 18 is mounted. Conventional 
static insulation 9 such as loose or batt ?berglass insula 
tion can be provided between the adjacent joists 12 on 
top of the ceiling 17. 

Disposed on the support surface de?ned by the joists 
12 are a plurality of rectilinear boxes 24 which de?ne 
discrete air chambers 26. As illustrated in FIG. 3, each 
box includes two side walls 28, 30, a top wall 32 and a 
bottom wall 34. The four walls 28-34 are made from 
corrugated cardboard which is relatively light in 
weight, relatively inexpensive and strong. The interior 
surfaces of the walls 28-34 which de?ne the ,air cham 
ber 26 are preferably provided with a heat re?ective 
surface or coating, such as aluminum foil 29 adhesively 
mounted on the interior surfaces. The walls 28-34 each 
include at least one ply of corrugated cardboard, com 
prising an outer sheet 31, inner sheet 33 to which the 
aluminum foil is adhered, and the intermediate corru 
gated sheet 35. The corrugated sheet 35 de?nes a plural 
ity of small elongated air passages 37 and 39 through the 
walls of the box 24. 
The boxes 24 are disposed on the joists 12 or other 

support surface of the attic with their long dimensions 
extending either perpendicular to or parallel to the 
lengths of the parallel joists 12. Each individual box 24 
is disposed adjacent to and substantially parallel to its 
adjacent boxes. Since it is desirable to provide the maxi 
mum amount of insulation to the room 18, it is desirable 
to cover substantially all of the attic support surfaces 
with boxes. Since the boxes 24 are made of cardboard, 
they can be easily cut to the desired length and a suf? 
cient number of adjacent boxes can be used to span the 
desired width of the support surface. Adhesive tape 41 
or other suitable attachment means can be used to at 
tach adjacent boxes 24 so as to maintain the boxes in a 
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4 
desired ?xed orientation and to improve the integrity of 
the air barrier. 
As illustrated in FIGS. 4 and 5, the ends of the boxes 

24 are closed by sheets 45 which are adhesively at 
tached to the boxes upon erection and installation in the 
attic. This traps air in the chamber 26 of each box. The 
bottom wall 34 of each box protrudes beyond end sheet 
45 and a manifold or header 47 is connected to one end 
edge of the bottom wall. Header 47 comprises an elon 
gated conduit C-shaped in cross-section with a slot 49 
formed along its side. The slot 49 is inserted about one 
edge portion of the bottom walls 34 of the boxes at one 
end of the boxes. The length of the header 47 is equal to 
the width spanned by the adjacent boxes 24 so that the 
open ended corrugated bottom wall 34 of each of the 
boxes 24 is connected to the header 47. Attachment of 
the header 47 to the bottom walls 34 of the boxes 24 can 
be achieved with adhesive tape (not shown) or other 
suitable attachment means. 
As illustrated in FIGS. 1 and 2, an electric fan or 

blower 59 is disposed adjacent the header 47 whose 
outlet is connected to the manifold 47 by a duct 60. The 
inlet of the fan 59 is connected to a heat exchanger 62 by 
a duct 64 and the heat exchanger is connected to a vent 
66 on the outside of the roof by a duct 68. The header 
47 therefore is in communication with the outside 20 
through the duct 60, the fan 59, the duct 64, the heat 
exchanger 62, the duct 68 and the vent 66, and fan 59 
and its vent 66 and ducts 64 and 68 function as means for 
moving air through the bottom wall 34 of box 24. 
The heat exchanger 62 is essentially a cylindrical 

cannister having a vertical heat duct 70 passing through 
the center of the cannister to thereby de?ne an annular 
chamber. The duct 70 is typically the flue of a furnace 
through which waste combustion gases of fuel burned 
in the furnace are exhausted to the outside 20. Air flow 
ing through the annular chamber of the heat exchanger 
62 about the vertical heat duct can undergo heat ex 
change with the exhaust gases from the furnace in the 
duct 70 and thereby be heated. Such heat exchangers 
are Well known in the art. 
The static insulation 19 is located between the joists 

below the boxes 24 and additional static insulation 21 
such as loose blown insulation or batt insulation is posi 
tioned on top the boxes. Thus, the structure formed 
comprises the ceiling 17, lower insulation 19, boxes 24 
and upper insulation 21. As an example of the static 
insulation desired, the lower insulation can be of a thick 
ness suf?cient to provide an R value of about 7 and the 
upper insulation 21 can be of a thickness suf?cient to 
provide an R value of about 3. 
As schematically illustrated in FIG. 6, the ?ow of air 

through the elongated passages 37, 39 of the corrugated 
bottom walls 34 of the boxes 24 forms a plurality of 
parallel streams of air, or effectively a sheet or plane of 
moving air, across the insulation structure. The direc 
tion of heat transfer across the ceiling and static insula 
tion and through the static air in chambers 26 is perpen 
dicular to the plane of moving air, and the heat transfer 
or “movement" is relatively slow in comparison to the 
plane of moving air. Thus, the air movement tends to 
carry the heat in a direction which is at a right angle to 
the usual direction of heat transfer. This results in a 
much smaller amount of effective heat transfer across 
the insulation strucure. 
The reflective aluminum foil which is laminated to 

the interior surfaces of the boxes 24 substantially traps 
the radiant heat and prevents its transfer. Also, the 
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stagnant air in the air chambers 26 functions as a con 
vection and conduction heat insulator. 
Although the drawing ?gures illustrate the invention 

as including the air chambers 26 to maintain a layer of 
still air between the layers 19 and 21 of static insulation, 
the chambers 26 can be eliminated, if desired, and the 
re?ective surface, such as aluminum foil 29, can be 
placed between the upper layer 21 of static insulation 
and the plane of moving ?uid. ' 

Operation of the insulation system will now be con 
sidered, giving separate consideration for summer and 
winter operation. - 
As illustrated in FIG. 7, which'is a temperature gradi 

ent diagram of the ?uid ?ow insulation system without 
the still air chamber, it will be assumed that the winter 
temperature of the air in the attic 16 is approximately 
10°—20° F. It will also be assumed that the temperature 
of the room 18 is to be maintained at 72° F. resulting in 
an air temperature of about 80° F. adjacent the ceiling of 
the room. This temperature differential between the 
attic 16 and the room 18 produces a temperature gradi 
ent across the ceiling of approximately 60°?70° F. This 
results in a theoretical temperature gradient as illus 
trated by the dash line 79 which is substantially constant 
across the thickness of the structure. It will also be 
assumed that the temperature of the exhaust gases in the 
duct 70 of the heat exchanger 62 is approximately 60° F. 
The fan 59 is turned on so that air from the outside 20 

is drawn into the heat exchanger 62. As the air passes 
through the annular chamber of the heat exchanger 62 
it undergoes heat exchange with the warmer exhaust 
gases in the duct 70. As a result the air is warmed from 
approximately 20° F. to approximately 60° F. This 
warmed air is then blown by the fan 59 into the header 
47 and air passageways 37 and 39 formed in the bottom 
wall 34 of each box 24. Thus, the temperature between 
the static layers 19 and 21 of insulation material in the 
?uid passage 37, 39 is maintained at about 60° F. This 
temperature is between the relatively warm 80° F. tem 
perature of room 18 and the relatively cold 20° F. tem 
perature of theattic 16. The stream of 60° F. air is lo 
cated close to the cold or undesirable temperature sur 
face T2 in the attic, thus changing the normal tempera 
ture gradient 79 to a ?rst gradual gradient 81 between 
the warm or desirable temperature surface T1 to the 
stream of ?uid, and to a second more extreme tempera 
ture gradient 82 between the stream of ?uid and the 
cold or undesirable temperature surface T2. The net 
result is that the rate of heat transfer from the desirable 
temperature surface T1 is reduced. After the air passes 
through the air passageways 37, 39, it exits the passage 
ways and vents into the attic 16 thus raising the temper 
ature of the air in the attic. 

It will be appreciated by those skilled in the art that 
the movement of the 50°~60° F. air in a plane through 
the air passageways reduces the temperaturegradient 
across the ceiling 17 and the lower layer of insulation 19 
by approximately one-half. Assuming a power con 
sumption of 60 watts per hour for a fan 59 suitable for a 
system having approximately 1,000 square feet of ceil 
ing area, the total power used by the fan, operated on a 
continuous basis, is 1.44 kilowatt hours per day. A ceil 
ing with an “R” value of 10 and a temperature gradient 
of 60° F. loses 6,000 BTU’s per hour or 144,000 BTU’s 
per day. By reducing the temperature gradient across 
the ceiling from 60° F. to 30° F., 72,000 BTU’s per day 
can be saved at a cost of only 5,000 BTU’s (1.44 KWH) 
of electricity for operation of the fan. Thus, it will be 
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seen that the low-grade 60° F. heat of the exhaust gases 
in the heat exchanger, which is not useful for direct 
heating of the building, permits a recovery of approxi 
mately 7,000 BTU’s per hour by the heat exchanger 

. (assuming an outside air temperature of 0° F. and an air 
?ow through the heat exchanger of 200 cubic feet per 
minute). It will also be seen that using a relatively low, 
60° F., operating temperature for the heat exchanger 
permits it to be used in combination with other heat 
exchangers or economizers without affecting their per 
formance. 

In summer, temperatures of 140° F. may be found in 
the attic producing a temperature gradient across the 
ceiling of approximately 60° to 70° F. By circulating 
outside air 20 of approximately 80°-90° F. through air 
passages formed between the layers 19 and 21 of static 
insulation, the temperature gradient can be reduced to 
less than one-half its former value. For example, FIG. 8 
illustrates a temperature gradient of the ?uid ?ow insu 
lation system without the still air chamber, with sum 
mer attic temperature at 140° F. and room temperature 
at the ceiling at 80° F ., giving a normal theoretical tem 
perature gradient as illustrated by the dash lines 84 of 
60° F. It is assumed that there will be no heat in the 
chimney 70 so that there is no heat to be transferred to 
the outside air being drawn by the fan 59 into the sys 
tem. 
The outside air moved through the passageways 37 

and 39 is ambient air at a temperature of approximately 
90° F. Thus, the temperature between the static layers 
19 and 21 of insulation material in the ?uid passageways 
37, 39 is maintained at about 90° F. This temperature is 
between the moderate desirable 80° F. temperature of 
room 18 and the relatively hot 140° F. temperature of 
the attic 16. The stream of 90° F. air is located close to 
the hot or undesirable temperature surface T2 in the 
attic, thus changing the normal temperature gradient 84 
to a ?rst gradual gradient 85 between the moderate or 
desirable temperature surface T1 to the stream of ?uid, 
and to a second more extreme temperature gradient 86 
between the stream of ?uid and the hot or undesirable 
temperature surface T2. The net result is that the rate of 
temperature transfer with respect to the desirable tem 
perature surface T1 is reduced. 

In this instance, using an air conditioner with an 
E.E.R. rating of 6.8, 3,000 watts of electricity per hour 
can be saved at a cost of 60 watts per hour spent by 
blowing the outside air through the boxes 24. Thus, the 
present invention saves energy in both summer and 
winter with the same apparatus. Since the furnace is not 
normally used during the summer, the heat exchanger 
62 is essentially non-functional in the summer. There 
fore, there is no need to use additional ducts or dampers 
when converting the system from summer operation to 
winter operation. 
When the static air chambers 26 with their re?ective 

surfaces are included in the structure they tend to re 
duce the transfer of heat in either direction, with the 
re?ective surfaces reducing transfer of heat from radia 
tion and the static air reducing transfer of heat from 
conduction and convection. 

It will be noted that in both summer and winter con 
ditions the stream of ?uid passed between the layers of 
static insulation is at a temperature intermediate the 
temperatures at the outer surfaces of the layers of insu 
lation, and that the stream of ?uid is positioned so that 
it is relatively close to the undesirable temperature sur 
face. By comparison, the same intermediate tempera 
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ture in an unventilated structure would be closer to the 
desirable temperature surface. Thus, the rate of transfer 
of heat to or from the desirable temperature surface is 
altered by displacing the intermediate temperature posi 
tion to a position closer to the undesirable temperature 
surface. 
Although the disclosed embodiment of the invention 

has been described as being part of an attic of a residen 
tial dwelling, it will be understood that the particular 
type building structure disclosed herein is by way of 
example only and that the invention can be used in 
attics, walls, floors, etc. of various different structures. 

Also, the particular box structure 24 has been de 
scribed as having one corrugated sheet laminated be 
tween inside and outside sheets to form the multiple 
parallel channels for the movement of air; however, it 
will be understood that various other air passage means 
can be used, including multiple layers of corrugated 
sheet material, non-corrugated materials, spaced sheets 
of styrofoam and various other rigid or ?exible materi 
als. The fan 59 has been disclosed as part of the means 
for moving air through the air channels of the air pas 
sage means, but various other means can be used to 
induce air to flow through the air channels, including 
heat powered means such as solar powered air flow 
means or a heated exhaust conduit connected to the 
outlet ends of the air channels. While atmospheric air 
has been disclosed as the fluid medium, other gases or 
liquids can be used as the fluid medium. Moreover, it 
should be understood that the foregoing relates only to 
preferred embodiments of the present invention and 
that numerous modi?cations or alterations may be made 
therein without departing from the spirit and the scope 
of the invention as set forth in the appended claims. 

I claim: 
1. An air insulation system for an attic and the like 

wherein the attic de?nes an approximately horizontal 
support surface, said insulation system comprising an air 
duct system positioned on the support surface of the 
attic, said air duct system de?ning a plurality of air 
passages extending substantially parallel to one another 
and positioned closely adjacent one another, said plural 
ity of passages being of a length and number to extend 
over substantially the entire support surface of the attic, 
and means for inducing air to move along the lengths of 
each of said passages from one end to the other end of 
each passage in closely adjacent parallel streams so that 
at least some of the heat transferred from one side of the 
air duct system to the air passages tends to be moved 
with the streams of air along the lengths of the passages. 

2. The air insulation system of claim 1 and wherein 
said means for inducing air to move along the lengths of 
the passages comprises a manifold in communication 
with all of said air passages and fan means in communi 
cation with said manifold arranged to move air through 
said manifold and said passages. 

3. The air insulation system of claim 2 and further 
including a heat exchanger, said fan means arranged to 
move air ?rst through said heat exchanger and then 
through said air ducts. 

4. An air insulation system for an attic and the like 
wherein the attic de?nes an approximately horizontal 
support surface, said insulation system comprising an air 
duct system positioned on the support surface of the 
attic, said air duct system de?ning air passages sized and 
shaped to extend over substantially the entire support 
surface of the attic, said air passages comprising a plu 
rality of collapsible corrugated wall boxes arranged in 

8 
side-by-side abutment, and means for inducing air to 
move through said air passages. 

5. An air insulation system for an attic and the like 
' wherein the attic de?nes an approximately horizontal 
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support surface, said insulation system comprising an air 
duct system positioned on the support surface of the 
attic, said air duct system de?ning air passages sized and 
shaped to extend over substantially the entire support 
surface of the attic, said air passages being formed from 
collapsible corrugated wall boxes with the inside sur 
faces of the walls of the boxes de?ning a static air cham 
ber having heat reflective surfaces, and means for in 
ducing air to move through said air passages. 

6. An air insulation system for an attic and the like 
wherein the attic de?nes an approximately horizontal 
support surface, said insulation system comprising an air 
duct system positioned on the support surface of the 
attic, said air duct system de?ning air passages sized and 
shaped to extend over substantially the entire support 
surface of the attic, said air passages being formed from 
a corrugated sheet structure including a corrugated 
sheet with ?at sheets laminated to its opposite surfaces 
whereby a plurality of air channels are formed between 
said ?at sheets, and means for inducing air to move 
through said air passages. 

7. An air insulation system for an attic and the like 
wherein the attic includes parallel joists, sheet material 
connected to the lower surfaces of the joists, and a 
lower layer of static insulation material positioned be 
tween the joists, said air insulation system comprising 
an air duct system for placement on the upper surfaces 
of the joists and sized and shaped to extend over sub 
stantially all of the joists, said air duct system compris 
ing a plurality of substantially parallel closely spaced air 
conduits open at their opposite ends, a manifold in com 
munication with each air conduit at one of its ends, and 
means for inducing a flow of air along the lengths of all 
of said air conduits and through said manifold so as to 
effectively for a sheet of air moving over the lower 
layer of static insulation, and an upper layer of static 
insulation located on top of said air duct system, so that 
at least some of the heat transferred through either the 
lower layer of static insulation or through the upper 
layer of static insulation to the air duct system tends to ' 
be moved with the sheet of moving air. 

8. The air insulation system of claim 7 further com 
prising means for circulating outside air through said air 
duct system. 

9. The air insulation system of claim 7 further com 
prising means for circulating through said air duct sys 
tem air heated by waste combustion gases from a fur 
nace or the like. 

10. An air insulation system for an attic and the like 
wherein the attic includes parallel joists, sheet material 
connected to the lower surfaces of the joists, and a layer 
of static insulation material positioned between the 
joists, said air insulation system comprising an air duct 
system for placement on the upper surfaces of the joists 
and sized and shaped to extend over substantially all of 
the joists, and a layer of static insulation located on top 
of said air duct system, said air duct system comprising 
sheet material with laminations of at least one corru 
gated sheet and a ?at sheet whereby a series of rectilin 
ear parallel passageways are formed for the ?ow of air 
along their lengths. 

11. The air insulation system of claim 7 and further 
including a heat exchanger attached to the exhaust flue 



4,290,247 
9 

ofa furnace or the like, and means for moving air from 
said heat exchanger through said air duct system. 

12. The air insulation system of claim 7 and further 
including a plurality of static air chambers with reflec 
tive surfaces positioned between the layers of static 
insulation. 

13. A method of insulating an attic or the like during 
summer or other relatively warm periods, said attic 
defining a substantially horizontal support surface, com 
prising the step of moving outside air having a tempera 
ture lower than the temperature of air in said attic 
through a plurality of air passages extending substan 
tially parallel to one another and positioned closely 
adjacent one another to effectively create a sheet of 
moving air along a horizontal plane extending over 
substantially the entire support surface of the attic. 

14. A method of insulating an attic or the like of a 
dwelling during winter or other relatively cold periods, 
said attic de?ning a substantially horizontal support 
surface, said method comprising the steps of heating air 
by heat exchange with waste heat from the dwelling to 
a temperature greater than the temperature of air in the 
attic, and moving the heated air through a horizontal 
plane extending over substantially the entire support 
surface of the attic along a plurality of closely spaced 
parallel passages. 

15. A heat insulation structure comprising at least 
two layers of static heat insulation material, and an air 
duct system formed between said layers of static heat 
insulation material, said air duct system comprising a 
plurality of closely spaced substantially parallel air pas 
sages in a common plane and ofa length and number to 
span the space to be insulated and means for moving air 
from the atmosphere through said air duct system, from 
one end to the other end of said passages, to effectively 
form a sheet of moving air between the layers of insula 
tion. 

16. The invention of claim 15 and further including a 
heat exchanger, and wherein said means for moving air 
comprises moving air from the atmosphere through said 
heat exchanger and through said air passage. 
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17. The invention of claim 15 and further including a 

static air chamber positioned between said layers of 
static insulation material. 

18. A method of heat insulating adjacent areas 
wherein layers of static heat insulation material are 
positioned between the areas of contrasting temperature 
with one surface of the static heat insulation material 
located adjacent a relatively cold temperature and an 
other surface of the static heat insulation material lo 
cated adjacent a relatively hot temperature, comprising 
the step of moving a sheet of air between the layers of 
heat insulation material at a temperature and position 
such that the ratio of the difference between the temper 
ature of the sheet of air from the temperature at one 
outside surface of the static heat insulation material is 
greater than the ratio of the distance of the stream of air 
from the one outside surface of the static insulation 
material to the distance between the opposite outside 
surfaces of the static insulation material, so that an inter 
mediate temperature in the static heat insulation mate 
rial is displaced to a position closer to one surface of the 
static heat insulation material. 

19. A heat insulation structure comprising layers of 
static heat insulation material with one surface of the 
static insulation material located adjacent a relatively 
cold temperature and another surface of the static insu 
lation material located adjacent a relatively hot temper 
ature, and means for moving a sheet of air between the 
layers of static heat insulation material at a temperature 
and distance from one surface of the static insulation 
material so that the raio of the difference between the 
temperature of the sheet of air from the temperature at 
one outside surface of the static heat insulation material 
is greater than the ratio of the distance of the stream of 
air from the one outside surface of the static insulation 
material to the distance between the opposite outside 
surfaces of the static insulation material so as to displace 
an intermediate temperature of the static heat insulation 
material to a position closer to one of the outside sur 
faces of the static heat insulation material. 

* * * * * 


